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[57] ABSTRACT 

A spiral red coupler assemriy providing four degrees of 
freedom for ccrmecmng a spiral xc m a venecrae o: a 
-zzzz: which educes a rubmar coupler merrmer, in eveccLi. 
an mser: and a sec screw. The coupler member has a 
longimdirml bore, a cermai axis, and an end pcrucu ±ai is 
open ended and iniemaHy mreaded and a second end pcrucn 
ma: is closed. A piiiraiity of cpenings in me mbuiar coupler 
member ±2Z includes a nrs: pair of openings mtersecmcg me 
central axis of the bore at generally right angles and a second 
pair of openings mtersecnng me cenmal axis of me bore at 
generally rlghf angles. Tne Sn: and second pairs of openings 
being perpendicular :o each cmer. Tne rlrsc pair of openings 
are sized and shaped to receive a spinal rod. Tne eyebolt has 
a shank pcricn and an eye pern c a, with me shank peri en 
being msermbie through me second pair of cperirgs of me 
coupler body, Tne eye pcricn has an openmg sized ana 
shacec :o mare -vim a selectee bone bolt or bene sere'* .ne 
insert zs within me cere anc has opposed, arc-shaped er.n 
pcrions with recesses for engaging me spinal red anc 
eyecoi: member. Tne sec screw threadabiy engages the 
internally mreaded end portion of me cere and dghtens me 
assembly of the red, insert and eyebok within me coupler 
memcer. 



16 Cairns, 6 Drawing Sheets 



LER FOR SPINAL 



FIXATION 



FIELD OF THE INVENTION 

The present invention relates to spinai fixation devices, 
and more particularly, relates to an improved spinai fixation 
connector that allows for adjustment in four axes of move- 
ment when attaching a longitudinal rod to a venebrae of a 
spinal column. 

BACKGROUND OF THE INVENTION 



10 



There are a number of surgical procedures that require a 
fixation of portions of the spine with respect to one another. 
Typically, bone screws or bolts are employed in the fixation 15 
of the spine wherein the bone screws or bolls arc implanted 
in a surgical procedure involving the formation of one or 
more surgical openings in adjacent portions of the spine, for 
implanting the thrcaccd bone bolts or screws into the 
venebrae. Structures such as longitudinal rods or plates 20 
extend between the various spine members and are con- 
nected to the implanted bone bolts or screws with connector 
devices. 

Connectors for attaching the rods or plates to venebrae of 
a spinal column are known in the an. However, current bolt 25 
to rod connectors do not allow for adjustability in multiple 
planes in order to better conform to the anatomical structure 
of the patient and to eliminate initial stresses on the spinal 
fixation construct. In spinal surgery that requires distraction, 
compression, and rotauon of the construct to obtain proper 30 
assembly, stresses arc put on the component parts of existing 
spinal fixation systems and on the venebral column, which 
are not designed to accommodate stresses much higher than 
those encountered during normal patient activity. By reduc- 
ing the initial stresses on the construct and the venebral 35 
column, the connector of the present invention allows the 
enure strength of the connector to be reserved for stresses 
encountered dunng patient activity. This provides a spinal 
construct for a non-compliant pauent with activity limita- 
tions that ts less likely to fail than one with initial high 40 
stresses. 

Additionally, some existing fixation systems, such as U.S. 
Pat. Nos. 5.209.752 and 5.176,697, require lateral or medial 
approaches to assemble 3nd tighten the construct which 
causes complicated surgical procedures due to the soft 
tissues that are lateral to the incision. Potential damage can 
also occur to neurological elements that are medial "to the 
construct. 

Current spinal fixation systems, for example such as those 50 
shown in U.S. Pat. Nos. 4,719,905 and 5,296,014, also have 
many pieces to assemble and lack anatomical adjustability 
which results in long surgeries that put increased stresses on 
the surgeon and surgical staff. Long surgical times increases 
patient morbidity due to blood loss and stresses of anesthc- 55 
sia. The large number of pieces in current fixation systems 
require hospitals to keep large inventories which is difficult 
during the present time of medical cost containment. 

Accordingly, it is a principal object of the present inven- 
tion to provide a simple and fast way to attach a spinal rod 60 
to the spine. The "single piece" (4 pieces prc-asscmbled) 
connector of the present invendon facilitates rapid assembly 
during implantation of the fixation construct. This reduces 
operating lime, blood loss and complications which makes 
the present invention more appealing to surgeons who will 65 
spend less time assembling and adjusting spinal fixation 
constructs in the operating room. 



2 

U. is another object of the present invention to provide a 
spinal fixation connector that has a wide range of adjust- 
ability to accommodate a range of anatomical variations and 
to eliminate the initial stresses on the spinal fixation con- 
struct. 

It is a further object of the present invention to provide a 
connector that is secured by means of a single set screw that 
is accessed from a posterior approach. This provides fewer 
screws for the surgeon to tighten and makes the securing and 
tightening of the spinal construct easier to access. 

It is a further object of the present invention to provide a 
connector that allows adjustment in four axes of movement 
that includes a cephalad/caudal direction, a medial/lateral 
direction and angulation in a sagittal plane and a transverse 
plane when the assembly is being implanted in a patient. 

SUMMARY OF THE INVENTION 

The present invention provides a coupler assembly having 
four axes of movement for connecting a spinal rod to a 
vertebrae of a patient with a bone bolt or bone screw. The 
coupler assembly includes a tubular coupler member having 
a longitudinal bore surrounded by a wall. The bore has a 
central axis and first and second end portions with one end 
being open and internally threaded and the other end portion 
being closed. A plurality of openings arc formed through the 
wail of the tubular coupler member with each of the open- 
ings communicating with the bore. 

The plurality of openings include a first pair of openings 
aligned along a first line mat intersects the central axis of the 
bore at generally right angles, and a second pair of openings 
aligned along a second line that intersects the central axis of 
the bore at generally right angles. The first and second pairs 
of openings are generally perpendicular to each other and 
arc spaced apart so that the periphery of the first pair of 
openings is spaced longitudinally from the periphery of the 
second pair of openings. The first pair of openings is sized 
and shaped to receive a spinal rod with the spinal rod's 
longitudinal axis aligning with the 'first line of the first pair 
of openings of the coupler body. 

The coupler assembly also includes an eyebolt having a 
shank portion with a central axis and an eye portion. The 
shank portion is insenable through the second pair of 
openings of the coupler body, with the central axis of the 
shank aligning with the second line of the second pair of 
openings. The eye portion of the eyebolt has an opening 
sized and shaped 10 mate with a selected bone bolt or bone 
screw. 

An insert having an outer surface that generally conforms 
to the shape of the bore, fits within the bore. Tnc insert has 
opposed, arc- shaped end portions with recesses for engaging 
the spinal rod on one end and the eyebolt on the other end. 
A set screw thrcadably engages the internally threaded end 
portion of the bore so that the set screw tightens the 
assembly of the rod, insert, and eyebolt within the coupler 
member when tightened down. 

The coupler assembly of the present invention provides 
for movement along four axes that includes a cephalad/ 
caudad direction, a medial/lateral direction, a sagittal plane 
and transverse plane when the assembly is being implanted 
in a patient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the invention can be obtained 
when the detailed description of exemplary embodiments set 
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forth below is reviewed in conjunction with the accompa- 
nying drawings, in which: 

FIG. 1 is a posterior view of a portion of a vertebral 
column, showing a spinal fixation device connected to the 
vertebrae by connectors embodying the present invention; 

FIG. 2 is a partial cross-sectional view taken along sight 
line 2 — 2 in FIG. 1, illustrating the manor in which the 
apparatus of the present invention connect the spinal rods to 
a vertebrae; 

FIG. 3 is a perspective view of the preferred embodiment 
of the apparatus of the present invention with a spinal rod 
and bone screw inserted in the apparatus; 

FIG. 4 is an exploded perspective view of the preferred 
embodiment of the apparatus of the present invention; 15 

FIG. 4 A is a side plan view of an alternate bone fastener; 

FIG. 5A is a side perspective view of the coupler member 
of the present invention; 

FIG. 5B is a cross-sectional view taken along sight line 
5B— 5B in FIG. 5A; 

FIG. 5C is a cross-sectional view taken along sight line 
5C—5C in FIG. 5A; 

FIG. 5D is a side plan view of the coupler member of the 
present invention; ^ 

FIG. 6A is a side perspective view of the set screw of the 
apparatus of the present invention; 

FIG. 6B is a cross-sectional view of the set screw in FIG. 
6A; 

FIG. 7A is a side perspective view of the insert of the 30 
present invention; 

FIG. 7B is a cross- sectional view taken along sight line 
7B— 7B in FIG.- 7A; 

FIG. 7C is a cross- sectional view taken along sight line 35 
7C— 7C in FIG. 7A; 

FIG. 8A is a side perspective view of the cyebok of the 
present invention; 

FIG. SB is an end plan view taken along sisht line 
8B— 8B in FIG. 8a; ~ *o 

FIG. 8C is a lower pian view of the cycbolt of the present 
invention; and 

FIG. 8D is a cross-sectional view laken along siehj. line 
8D— 8D in FIG. 8A. 

45 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

FIGS. 1 and 2 show the preferred embodiment of the S q 
coupler assembly of the present invention, designated gen- 
erally by the numeral 10 implanted in a spinal column. 
Coupler assembly 10 includes a coupler body or member 30. 
an eyeboit member 50. an insert 70 and a set screw 80. and 
is used to attach longitudinal rods 12 to a vertebral column 55 
14 comprising a plurality of vertebrae 16. The coupler 
assembly 10 is shown attached 10 three vertebrae 16 as pan 
of a spinal implant system that is used to hold and stabilize 
vertebrae 16. Although the attachment of only three verte- 
brae 16 is shown, it should be understood that the number of 60 
assemblies 10 used can vary such that any number of 
vertebrae can be held in place. 

Each of the assemblies 10 is connected to a respective 
vertebrae 16 by a fastener 18 which may be cither a bone 
bolt (FIGS. 2. 3. 4) or a bone screw 18 A (FIG. 4 A). The 65 
fastener 18 is shown m FIGS. 2 . 3 and 4 as bone bolt 18 
having a first threaded end portion 22 for threaded cnaage- 
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fficnt with an opening formed m a pedicie 20 of the vertebrae 
16. Bolt 28 induces a shouider portion 24 which establishes 
how far the first threaded end portion 22 can extend into the 
vertebrae 16 and spaces the assembly 10 away from the 
vertebrae 16. Bolt 18 has a second threaded end portion 26 
extending past the pedicle 20 for engaging the eyeboit 50 of 
the assembly 10. The bone bolt 18 also includes a nut 28 that 
can be threaded upon the threaded end portion 26 of the boil 
18 to secure eyeboit 50 of assembly 10 agajnst the bolt 
shoulder 24. Bone screw 18A includes a first threaded end 
portion 22A and a head portion 28A having a spherically 
shaped lower portion. 

After bone bolt 18 has been implanted in pedicle 20 of the 
vertebrae 16, assembly 10 is placed over the threaded end 
portion of 26 of the bolt 18. The nut 28 is threaded over the 
end portion 26 m order to securely fasten the bone bo it 18 
to the assembly 10. The longitudinal rod 12, having a 
longitudinal axis Al — Al (FIG. 4) is placed through an 
opening in the assembly 10 and the set screw 80 secures the 
entire assembly 10A together (FIGS. 3, 4). The coupler 
assembly 10A includes tnc coupler assembly 10. the spinal 
rod 12 and the bone fastener 18. 

In the embodiment of the present invention shown in FIG. 
4, the assembly 10 includes the cylindrical coupler body or 
member 30, the eyeboit member SO, insert 70. and the set 
screw 80 that when assembled forms the singic piece 
coupler assembly 10. In a preferred embodiment, the coupler 
body 30 is tubular in shape and has a longitudinal bore 32 
surrounded by a wall 34. The bore 32 has a central axis C2 
and a first or top portion 36 and a second or bottom pornon 
38. The top portion 36 is open-ended and includes internal 
threading 40. The second or bottom end portion 38 is closed. 
The coupler body 30 also has an upper portion 36A and a 
lower portion 38A. In a preferred embodiment, the upper 
portion 36A of the coupler body 30 has a larger diameter in 
relation to the lower portion 38A. 

Coupler body 30 includes at least two through openings. 
In a preferred embodiment, coupler body 30 includes a first 
pair of openings through wail 34 aligned along a first line 
LI — LI that intersects the central axis CI of bore 32 at 
generally right angles (FIGS. 5A t 5B). Coupler body 30 a] so 
includes a second pair of openings 44 aligned along a second 
line L2 — L2 that intersects the central axis CI of bore 32 at 
generally nght angles (FIGS. 5 A, 5C). Openings 42 and 44 
arc generally perpendicular to each other and spaced apart 
from each other such that the periphery of the first pair ot 
openings 42 is spaced longitudinally from the periphery of 
the second pair of openings 44 as shown in FIGS. 3. 4 and 
3 A. In a preferred embodiment, openings 42 arc placed in 
the upper portion 36A of coupler body 30 and opening 44 
are placed in the lower portion 38A of coupler body 30 

Openings 42 are sized and shaped to receive the spinal rod 
12 with the longitudinal axis Al of the rod 12 aligning with 
the line LI — LI of the openings 42 when the rod 12 is placed 
through openings 42 of coupler body 30 (FIG. 3). Openings 
44 have a lower wail portion 46 which is concave in shape 
in order to accommodate the cylindrical shank portion of the 
eyebolt 50 (FIG. 5B). 

In a preferred embodiment, a pair of notches 48 are 
positioned on the outside sun ace of wail 34 at the open- 
ended portion 36 of coupler body 30 (FIGS. 5A. 50 1. The 
notches 48 arc sized and shaped to accommodate a tool such 
as a wrench which is used to stabilize the coupler body 3(1 
while the set screw 80 is being tightened into place. 

Eyeboh member 50 includes a shank portion 52 and an 
eye portion 54 (FIG. 8A). Shank portion 52 has a central axis 
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C2—C2 and an outer surface 56 (FIG. 8C). In a preferred 
embodiment shank portion 52 is cylindrical in shape with 
knurling 58 on a portion of the outer surface 56 (FIGS. 8A, 
8C). Shank portion 52 includes a shank end 64 with a recess 
66 so as to allow slight flanging of shank end 64 after the 5 
shank portion 52 is inserted through openings 44 of coupler 
body 30 (FIGS. SB, 8D). Tht flanging prevents the shank 
portion 52 from sliding out of the openings 44 after the 
coupler assembly 10 has been assembled. When shank 
portion 52 of eyebolt 50 is inserted through openings 44 of 10 
coupler body 30, the shank portion's 52 central axis C2— C2 
is aligned along line L2—L2 of openings 44 (FIG. 3). 

Eye portion 54 of eyebolt 50 includes an opening 60, an 
upper surface 61, and a lower surface 62. Opening 60 has a 
spherically shaped surface 63 on the upper and lower 15 
surfaces 61, 62 of eye portion 54 and is sized and shared to 
mate with the fastener 18. When implanted in a patient, the 
spherically shaped nut 28 mates with the spherically shaped 
surface 63 on the upper surface 61 of the eye portion 
opening 60 and the spherically shaped shoulder 'portion 24 20 
mates with the spherically shaped surface 63 on the lower 
surface 62 of the eye portion opening 60. If the bone screw 
18A is used as the bone fastener instead, the spherically 
shaped surface of the bone screw head portion 28A mates 
with the spherically shaped surface 63 on the upper surface 25 
61 of the eye portion opening. 

Insert 70 is cylindrical in shape and has oDposcd. arc- 
shaped end portions 72, 76 (FIG. 7A). First end portion 72 
has a recess 74 Lhat is sized and shared to cnaaee the spinal 
rod 12 (FIGS. 7 A, 7B). Second end portion 76 has a recess 30 
78 sized and shaped to engage the shank portion 52 of 
eyebolt 50 (FIGS. 7 A, 7C). Insert 70 has an outer surface 71 
that generally conforms to the shape of bore 32 of courier 
body 30. 

During assembly of the coupler assembly 10, insert 70 is 35 
placed in bore 32 after the shank portion 52 of eyebolt 50 has 
been placed through openings 44 of coupler body 30. Insert 
70 is placed in bore 32 sucn that recess 78 contacts the outer 
surface 56 of shank portion 52 of eyebolt 50. When the 
spinal rod 12 is placed through the openings 42, recess 74 of 40 
insert 70 contacts the surface of the spinal rod 12. Thus, 
insert 70 provides greater surface to surface contact between 
the rod 12 and shank portion 72 then would be possible if the 
coupler assemoly 10 was used without insert 70. In a coupier 
assembly 10 without insert 70. there would only be a single 45 
point of surface contact between the inserted' rod 12 and 
shank portion 52 when they are in the perpendicular alien- 
mcnt allowed by the openings 42 and 44 of the coupler body 

Set screw 80 has an upper surface 82. a lower surface 84, 50 
and a threaded body portion 86 that engages and cooperates 
with the internally threaded end portion 36 of coupier body 
30. Upper surface 82 is generally flat with a tool receptive 
socket 88 sized and shaped for receiving a tool designed to 
thread and tighten the set screw 80 into the threaded portion 55 
40 of bore 32 of coupler body 30. In a preferred embodi- 
ment, lower surface 84 has a smooth outer surface and is 
generally conical in shape. The set screw 80 provides means 
for tightening the rod 12. insert 70, and eyebolt 50 within the 
coupier body 30. 60 

^ In alternate embodiments, the coupler body can include a 
U-shaped top opening, sized and shaped to receive the spinal 
rod 12, instead of the pair of openings 42. A cap or a 
cross-bar with at least one set screw can be used to tiahtcn 65 
the assembly 10 together instead of the set screw 80.^ 
Coupier assembly 10 is assembled by piacing shank 
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portion 52 of eyebolt 50 through openings 44 of coupler 
body 30. Insert 70 is inserted in the bore 32 so as to allow 
recess 78 to engage the outer surface of shank portion 52. Set 
screw 80 is partially threaded into bore 32 which provides 
the single piece assembly 10 as shown in FIG. 3. After the 
fastener 18 has been implanted in pedicle 20 of vencbrae 16, 
the threaded end 26 of bone bolt 18 is inserted through the 
eyebolt opening 60 of coupler assembly 10. Spinal rod 12 is 
inserted through openings 42 such that the spinal rod 12 
engages recess 74 of insert 70. After the coupler assembly 10 
and rod 12 have been adjusted to conform to the anatomical 
structure of the vertebral column 14, set screw 80 is tight- 
ened into bore 32 of coupler body 30, securing the enure 
assembly 10A in place in the selected position. 

The coupler assembly 10 allows for adjustment along four 
degrees of freedom, as shown in FIG. 3. Assembly 10 allows 
for movement aiong the longitudinal axis Al— Al of spinal 
rod 12 which provides adjustment in a cephalad-cauriad 
direction CC — CC Eyebolt 50 can be moved in the open- 
ings 44 along the central axis C2 of shank portion 50 
allowing for adjustment in a medial- lateral direction 
ML — ML. The rotation of the spinal rod 12 around its 
longitudinal axis Al — Al in the openings 42 allows for 
angulation in a transverse plane TA— TA. The rotation of the 
eyebolt 50 around its central axis C2 — C2 in openings 44 
allows for angulation in a sagittal plane SA — SA. 

Thus, the present invention provides a "single piece" 
connector for attaching a spinal rod to a vertcorae thai 
facilitates rapid assembly and allows a wide range of adjust- 
ability in four axes of movement. 

The coupler assembly 10 is formed of a biocompatible 
material, and in a preferred embodiment, is formed of 
stainless steel. 

It should be understood that there can be improvements 
and modifications made to the embodiments of the invention 
described in detail above without departing from the spirit or 
scope of the invention, as set forth in the accompanying 
claims. 

What is claimed is: 

1. A spinal rod coupler assembly providing four degrees 
of freedom for connecting a spinal rod to a vertebrae of a 
patient, comprising: 

a) a tubular coupler member having a longitudinal bore 
surrounded by a wall, the bore having a central axis and 
first and second end portions, the first end portion being 
open ended and internally threaded, the second end 
portion being closed; 

b) a plurality of openings through the wall of the tubular 
coupler member, each of the openings communicating 
with the bore; 

c) the plurality of openings including a first pair of 
openings aligning along a first line that intersects the 
central axis of the bore at generally right angles, and a 
second pair of openings aligning along a second line 
that intersects the central axis of the bore at generally 
right angles, the first and second lines being generally 
perpendicular to each other and spaced apart so that the 
periphery of the first pair of openings is spaced longi- 
tudinally from the periphery of the second pair of 
openings; 

d) the first pair of openings sized and shaped for receiving 
a spinal rod having a longitudinal axis, which can be 
aligned with the first line of the first pair of openings of 
the coupler body; 

c) an eyebolt having a shank portion with a centrai axis 
and an eye portion, the shank portion beine intertable 



through the second pair of openings of the coupler 
body, aligning the central axis of the shank with the 
second line of the second pair of openings, the eye 
portion having an opening sized and shaped to mate 
with a selected fastener; 5 

f) an insert that fits within the bore, the insert having an 
outer surface that generally conforms to. the shape of 
the bore, the insert having opposed, arc-shaped end 
portions with recesses for engaging the spinal rod the 
eyebolt shank portion; I0 

g) a set screw that threadably engages the internally 
threaded end portion of the bore so that the set screw 
tightens the assembly of the rod, insert, and cycbolt 
within the coupler member; 

h) whercoy the coupler assembly provides for movement *5 
along four degrees of freedom which include a move- 
ment along and a rotation about the longitudinal axis of 
the spinal rod, and a movement along and a rotation 
about the central axis of the eyebolt shank when the 
assembly is being implanted in a patient. 20 

2. The coupler assembly of claim 1, wherein the eye 
portion of the eyebolt has an upper and a lower surface with 
the eye portion opening having a spherically shaped surface 
on the upper and lower surface of the eye portion. 

3. The coupler assembly of claim 1, wherein the shank 25 
portion of the eyebolt has an outer surface with knurling on 

a portion of the outer surface. 

4. The coupler assembly of claim 1, wherein the shank 
portion of the eyeooH includes a shank end with a recess so 

as to allow siight flanging of the shank end after the shank 30 
portion is inserted through the second pair of openings in the 
coupler body. 

5. The coupler assembly of claim 1, wherein the tubular 
coupler member includes an upper portion and a lower 
portion with the first pair of openings positioned in the upper 35 
portion and the second pair of openings positioned in the 
lower portion. 

6. The coupler assembly of claim 5, wherein the upper 
portion of the tubular coupler member has a larger diameter 

in reiauon to the ]ower portion of the tubular coupier ~° 
member. 

7. Tne coupler assembly of claim l t wherein the set screw 
has an upper surface and a lower surface, the lower surface 
being generally conical in shape and the upper surface being 
generally Mat with a tool receptive socket for receiving a tool 45 
designed to thread the set screw into the threaded portion of 
the bore. 

8. A spinal prosthesis providing four decrees of freedom, 
comprising: 

a) an elongated spinal rod having a central longitudinal 20 
axis; 

b) a tubular coupler member having a longitudinal bore 
surrounded by a wall, the bore having a central axis and 
first and second end portions, the first end ponion being 55 
open ended and internally threaded, the second end 
ponion being closed; 

c) a plurality of openings through the wall of the tubular 
coupler member, each of the openings communicating 
with the bore; 6Q 

d) the plurality of openings including a first pair of 
openings aligning along a first line that intersects the 
centra! axis of the bore at generally right angles, and a 
second pair of openings aligning along a second line 
that intersects the central axis of the bore at generally 65 
right angles, the Srst and second lines being generally 
perpendicular to each other and spaced apart so that the 
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*- periphery of the first pair of openings is spaced longi- 
tudinally from the periphery of the second pair of 
openings; 

e) the first pair of openings sized and shaped to receive a 
spinal rod having a longitudinal axis with the rod being 
insertable through the first pair of openings, aligning 
the rod's longitudinal axis with the first line pf the first 
pair of openings of the coupler body; 

f) an eyebolt having a shank portion with a central axis 
and an eye portion, the shank portion being insertable 
through the second pair of openings of the coupicr 
body, aligning the central axis of the shank with the 
second line of the second pair of openings, the eye 
portion having an opening sized and shaped to mate 
with a selected fastener, 

g) an insert that fits within the bore, the insert having an 
outer surface that generally conforms 10 the shape of 
the bore, the insert having opposed, shaped end por- 
tions with recesses for engaging the spinal rod and the 
eyebolt shank portion; 

h) a set screw that thrcadabiy engages the internally 
threaded end portion of the bore so that the set screw 
tightens the assembly of ihc rod, insert, and eyebolt 
within the coupicr member; 

i) the bone fastener for anchoring the coupicr assembly to 
a patient's vertebrae, the bone bolt having a first 
threaded portion configured to be surgically implant- 
able into a patient's bone tissue and a second portion 
having surfaces for engaging the eyebolt opening; 

j) whereby the assembled spinal prosthesis provides for 
movement along four degrees of freedom which 
include a movement along and a rotation about the 
longitudinal axis of the spinal rod, and a movement 
along and a rotation about tie central axis of the eyebolt 
shank when implanted in a patient. 

9. The coupler assembly of claim 8, wherein the eyebolt 
has an upper and a lower surface with the cyebok opening 
having a spherically shaped surface on the upper and lower 
surface of the eyebolt that cooperates with the surface of the 
bone fastener; 

10. The coupicr assembly of claim 8, wherein the shank 
portion of the eyebolt has an outer surface with knurling on 
a portion of the outer surface. 

11. The coupler assembly of claim 8, wherein the shank 
portion of the eyebolt includes a shank end with a recess so 
as to allow slight flanging of the shank end after the shank 
portion is inserted through the second pair of openings in the 
coupicr body. 

12. The coupler assembly of claim 8, wherein the tubular 
coupler member includes an upper portion and a lower 
portion with the first pair of openings positioned in the upper 
portion and the second pair of openings positioned in the 
lower portion. 

13. The coupicr assembly of claim 12, wherein the uoper 
portion of the tubular coupler member has a larger diameter 
in relation lo ihc lower portion of the tubular coupicr 
member. 

14. The coupicr assembly of claim 8, wherein the set 
screw has an upper surface and a lower surface, the lower 
surface being generally conical in shape and the upper 
surface being generally flat wuh a tool receptive socket for 
receiving a tool designed to thread the set screw into the 
threaded portion of the bore. 

15. The coupicr assembly of claim 8. wherem the bone 
fastener further includes a central non-threaded portion 
having a load transfer surface and an second threaded 
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portion for thrcadably receiving a nut, the second threaded 
portion sized to be insertable through the eycbolt opening 
and able to be locked into place with the nut. 

16. A spinal rod coupler assembly providing four degrees 
of freedom for connecting a spinal rod to a vertebrae of a 5 
patient, comprising: 

a) a coupler member having a longitudinal bore sur- 
rounded by a wall, the bore having a central axis and 
first and second end portions, the first end portion being 
open ended and internally threaded, the second end 10 
portion being closed; 

b) a plurality of openings in the coupler member, each of 
the openings communicating with the bore; 

c) the plurality of openings including a first through 15 
opening aligning along a first line that intersects the 
central axis of the bore at generally right angles, and a 
second through opening aligning along a second line 
that intersects the central axis of the bore at generally 
right angles, the first and second lines being generally 2Q 
perpendicular to each other and spaced apart so that the 
periphery of the first opening is spaced longitudinally 
from the periphery of the second opening; 



dj the first opening being sized and shaped to receive a 
spinal rod having a longitudinal axis, the rod's longi- 
tudinal axis aligning with the first line of the first 
opening of the coupler body; 

c) an cycbolt member having a shank portion with a 
central axis and an eye portion, the shank portion being 
insertablc through the second opening of the coupler 
body, aligning the central axis of the shank with the 
second line of the second opening, the eye portion 
having an opening sized and shaped to mate with a 
selected bone fastener; 

f) means for tightening the assembly of the rod and 
eyebolt in a selected position within the coupler mem- 
ber; 

g) whereby the coupler assembly provides for movement 
along four degrees of freedom which include a move- 
ment along and a rotation about the longitudinal axis of 
the spinal rod, and a movement along and a rotation 
about the central axis of the cycbolt shank when the 
assembly is being implanted in a patient. 



* * * * * 



17. A spinal rod coupler assembly comprising : 

a coupler member having first, second and third openings, the first opening 
dimensioned to slidahlv receive a spinal rod and the second opening dimensioned to receive 
a locking fastener to retain the spinal rod within the coupler member, and 

a fastener receiving member having an ope ning to receive a bone fastener. 
the fastener receiving member rotatahlv and slidah lv mounted with respect to the coupler 
member to adjust the position of the fastener, the fa stener receiving member being 
mountable in the third opening of the couple r member. 

1 8. The coupler assembly of claim 17. wherein a l ongitudinal axis extending 
through the first opening is transverse t o a longitudinal axis extending through the second 
opening. 

1 9. The coupler assembly of claim 17. wh erein a longitudinal axis extending 
through the third opening is transverse to the longitudinal axis of the first opening. 

20. The coupler assembly of claim 17- wherein the longitudinal axis of the third 
opening is transverse to the longitudinal axis of the second opening. 

21 . The coupler assembly of 17 .wherein the perip hery of the second and third 
openings are spaced apart. 

22. The coupler assembly of 1 7. wherein the opening in the fastener receiving 
member is circular in configuration. 

T\ . The coupler a ssemhlv o f 1 7. wherein the hone fastener is a bolt. 

24. The coupler assembly of 1 7. where in the bone fastener is a screw. 

25. The coupler assembly of 1 7. wherein a portion of the sec ond opening of 
the coupler member is internally threaded. 

26. The coupler assembly of 25. furthe r comprising an insert member 
mountable within the second opening- the insert m emher having a first recess which 
conforms to the shape of the spinal rod. 



27. The coupler assembly of 26. wherein the fastener receiving member has an 
elongated shank portion extending into the third ope ning of the coupler member and the 
insert has a second recess which con forms to the shape of the shank portion. 

28. The coupler assembly of 17. wherein the locking fastener is a set screw 
enpagable with an internal thread formed adjacent the second opening of the coupler 
member. 

29. The coupler assembly of 17. wherein the fasten er receiving member has an 
elongated shank portion extending into t he third opening of the coupler member, 

30 The coupler assembly of 29- wherein at least a portion of the shank portion 
has a knurled surface. 

3 1 The coupler assembly of 29. wherein the shank portion is substantially 
cylindrical in configuration. 

32. The coupler assembly of 3 1 . wherein the shank portion has an end portion 
with a recess formed therein. 

33 . The coupler assembly of 1 7. where in a portion of the coupler opposite the 
second opening is closed. 

34. The coupler assembly of 33. furthe r comprising an insert interposed 
between the spinal rod and the fastener receiv ing member. 

35. The coupler assembly of 34. further comprising a nnt engagable with a 
threaded portion of the bone fastener. 

36. A spinal rod coupler comprising: 

a first opening dimensioned to slid ablv receive a sninal rod and having a 
first longitudinal axis extending th erethrough: 

a second opening dimensioned to rec eive a locking fastener and having a 
second longitudinal axis extending therethrough t r ansverse to the first longitudinal axis; and 



a third opening dimensioned to slidablv receive an elongated connector to 
mount a bone fastener, the third opening having a third tongifadinal axis extending 
therethrough transverse to the first longitudinal axis and the second longitudinal axis. 

37. The spinal rod coupler of claim 36. wherein at least portion of the second 
opening is threaded. 

38. The spinal rod coupler of claim 36, wherein the periphery of the first and 
third openings are longitudinally spaced. 

39. The spinal rod coupler of claim 37. wherein the coupler is substantially 
cylindrical in configuration. 

40. A spinal rod coupler assembly comprising : 

a coupler having a first opening to receive a spinal rod: 

a connecting member extending from the coupler: and 

a bone fastener positioned within the connecting member, wherein 

movement of the connecting member with respect to the coupler adjusts the position of the 

bone fastener. 

41. The spinal rod coupler assembly of claim 40. wherein the connecting 
member is slidablv movable within a first bore formed in the coupler. 

42. The spinal rod coupler assembly of claim 41. wherein the connecting 
member is rotatably mounted within the first bore. 

43. The spinal rod coupler assembly of claims 40. wherein the coupler is 
slidablv mounted with respect to the spinal rod. 

44. The spinal rod coupler assembly of claim 40. wherein the coupler is 
rotatably mounted with respect to the spinal rod. 



45. The spinal rod coupler assembly of claim 40. wherein the bone fastener is 
received in a circular opening in the connecting member. 



46. The spinal rod coupler ass emhlv of claim 40. farther comprising an insert 
mounted within the coupler and interpose d hetween the spinal rod and the connecting 
member. 

47. A spinal rod coupler assembly prnvidin g four decrees of freedom for 
connecting a spinal rod to a vertebrae of a patient comprising; 

a-> a coupler member having a longitudina l bore surrounded hv a wall, the bore 
having a central axis and first and second end port i ons, the first end portion being open 
ended and internally threaded, the secon d end portion being closed: 

K> a plurality of openings in the coup ler member, each of the openings 
communicating with the bore: 

ifl the plurality of openings in cluding a first through opening aligning along a 
first line that intersects the central axis of the bore at generally right angles, and a second 
through opening aligning along a second l ine that intersects the central axis of the bore at 
generally right angles. 

d^> the first opening being sised and shap ed to receive a spinal rod having a 
longitudinal axis, the rod's longitudinal a xis aligning with the first line of the first opening 
of the coupler bodv: 

an evebolt member having a shank po rtion with a central axis and an eve 
portion, the shank portion being insertabl e through the second opening of the coupler 
hodv. aligning the central axis of the shank with the second line of the second opening, the 
eve portion having an opening sized an d shaped to mate with a selected bone fastener, 

whereby the coupler assembly provides for mov ement along four degrees of 
freedom which include a movement alo ng and a rotation about the longitudinal axis of the 
spinal rod, and a movement a long a rotation about the central axis of the evebolt shank 
when the assembly is being implan ted in a patient 
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1) 



, hereby declare that; 



I am a citizen of the United States, and that my residence and Post office 

address is as stated below; 

2) The entire title to U.S. Letters Patent No. 5,474,551 which issued on 
December 12, 1995 to Chmlcs A. Finn, et al, is vested in myself and in United Stales Surgical 
Corporation; 

3) I have reviewed and understand the contents of the foregoing specification 
and claims, including the new claims, and thoroughly believe that I and Scott Sherman are the 
original and rUsi inventors of the subject matter which is described and claimed in Latter* Patent 
No. 5,474551, and the foregoing specification, for which I solicit a reissue patent; 

4) I do not know and do not believe that the invention for which I solicit a 
reissue patent was ever known or used in this country before the invention thereof, or patented or 
described fa a ponied publication in any country before the invention thereof or more than one year 
prior to the date of the application tot matured into said patent, or in public use or on sale in the 
United States more than one year prior to the date of the application that matured; 
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5) I believe the original patent to be partly inoperative by reason of claiming 
more OX tos tlian I had a tight to claim in the patent, as specified Hereinafter 

6) 1 contend that the allowed independent claims, namely, claims 1, 8 and 16, 
in Letters Patent No. 5,474,551 do not specify, as broadly as lhad aright to claim, my novel 
coupler. 

7) It is my contention that the broad concepts of: 1) a spinal rod coupler 
assembly comprising a couplei member having a first opening dimensioned to sBdably receive a 
spinal rod and a second opening dimensioned to receive a locking fastener to retain the spinal rod 
within the coupler member, and a fastener receiving member being mountablc in the thixd opening 
of die coupler member and having an opening to receive a bone fastener, die fastener receiving 
member rotatably and slidably mounted with respect to the coupler member to adjust die position of 
the fastener, 2) a spinal rod Coupler comprising a first opening dimensioned to slidably receive a 
spinal rod and having a first longitudinal axis extending therethrough, a second opening 
dimensioned to receive a locking fastener and having a second longitudinal axis extending 
therethrough transverse to the first longitudinal axis, and a third opening dimensioned to slidably 
receive an elongated connector to mount a bone fastener, the third opening having a third 
longitudinal axis extending therethrough transverse to the first longitudinal axis and the second 
longitudinal axis; and 3) a spinal rod coupler assembly comprising a coupler having a first 
opening to receive a spinal rod, a connecting member extending from the coupler, and a bone 
fastener positioned within the connecting member wherein movement of the connecting member 
with respect to the coupler adjusts the position of the bone fastener, as recited in new claims 17, 
36, and 40 T respectively, are patentable over die prior art TTw additional elements recited in issued 
patent claims 1, 8 and 16 unnecessarily limit the claims rf this reissue application, 

8) Claims 1 and 8 require inter alia an eyebolt having a shank portion, the 
periphery of the first pair of openings of the coupler member spaced longitudinally fiom the 
periphery of die second pair of openings, and an insert that fits within the bore and has an outer 
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surface that generally conforms to the shape of the bore and has opposed, arc-shaped cod portions 
-with &q$q$c5 for engaging the spinal rod and the eyebolt shank portion* Claim 16 requires Inter 
alia an eyebolt member having a shank portion and the periphery of the first opening in the coopler 
member being spaced longitudinally from Ac periphery of the second opening. At least these 
elements are believed not necessary for patentability and arc not present in the new independent 
claims of this reissue application. 

9) Furthermore, new independent claim 47 differs from original claim 16 in 
that it omits the following recitations: the first and second lines being generally perpendicular to 
each other and spaced apart so mat the periphery of (he first opening is spaced longitudinally from 
the periphery of the second opening: and means for tightening the assembly of the rod and eyebolt 
^ in a selected position within the coupler member. I contend that these omitted recitations are not 

tfS necessary for patentability and broader claim 47 is patentable over the prior art 

2j 10) New claims 17-47 are of varying and broader scope commensurate with the 

^ invention disclosed in the specification. These claims are fully supported by die original disclosure 

^ of the patent 

U 11) I bdieve that new claims 17-47 overcome the defects in the original patent 

; " by claiming that which I had a right to claim in the original patent. All four new independent 

^; claims, Le. t claims 17, 36, 40 and 47, differ from the original independent patent clams L 8 and 

SI 16 by omitting the excess recitations contained therein* 

12) I state that the errors in Letters Patent No, 5,474,551, ie M flie errors being 
corrected in this leissue application, arose without any deceptive intention on my part; 

13) I hereby acknowledge die duty to disclose information which is material to 
the patentability and examination of this application in accordance with 37 CFJL §1.56; 
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POWER Qr ATTORNEY 



I hereby appoint the following attorneys to prosecute this application and transact all 



JOHN C ANDRES Reg. No. 30931^NEIL D, GERSHON Reg. No, 32,225^ 
BASAM E. NABULSI Reg J^l^MARKFARBER Reg. No. 14.159: 
NEIL Y, GILBERT Reg. No . 35456; and CAROLYN H. BLANKENSHEP Reg, 
No JiMSr^ll of United States Surgical Corporation, 150 Glover Avenue, 
NarwaJk, Connecticut 06856* 



I hereby declare that all s tatemems made heatin of my own knowledge ate true and 



all statements matte on information and belief are believed to be true; and further, that these 
statements were made with the knowledge thai willful false statements and the like so made axe 
punishable by fine or imprisonment, or both, under Section 1001 of Tide 18 of the United States 
Code, and thai such willful false statements may jeopardize die validity of the application or any 



business in die Patent and Trademark Office connected therewith: 



patent issued thereon. 
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Assistant Commissioner for Patents 
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Sir 



I, Scott Sherman. h ereby declare that: 



1) I am a citizen of the United States, and that my residence and Post office 

address is as stated below; 

2) The entire title to U.S. Letters Patent No. 5,474,551 which issued on 
December 12, 1995 to Charles A. Finn, et al, is vested in Charles A. Finn and in United States 

Surgical Corporation; 

3) I have reviewed and understand the contents of the foregoing specification 
and claims, including the new claims, and thoroughly believe that I and Charles A. Finn are the 
original and first inventors of the subject matter which is described and claimed in Letters Patent 
No. 5,474,551, and the foregoing specification, for which I solicit a reissue patent; 

4) I do not know and do not believe that the invention for which I solicit a 
reissue patent was ever known or used in this country before the invention thereof, or patented or 
described in a printed publication in any country before the invention thereof or more than one year 
prior to the date of the application that matured into said patent, or in public use or on sale in the 
United States more than one year prior to the date of the application that matured; 
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5) I believe the original patent to be partly inoperative by reason of claiming 
more or less than I had a right to claim in the patent, as specified hereinafter. 

6) I contend that the allowed independent claims, namely, claims 1, 8 and 16, 
in Letters Patent No. 5,474,551 do not specify, as broadly as I had a right to claim, my novel 
coupler. 

7) It is my contention that the broad concepts of: 1) a spinal rod coupler 
assembly comprising a coupler member having a first opening dimensioned to slidably receive a 
spinal rod and a second opening dimensioned to receive a locking fastener to retain the spinal rod 
within the coupler member, and a fastener receiving member being mountable in the third opening 
of the coupler member and having an opening to receive a bone fastener, the fastener receiving 
member rotatably and slidably mounted with respect to the coupler member to adjust the position of 
the fastener; 2) a spinal rod coupler comprising a first opening dimensioned to slidably receive a 
spinal rod and having a first longitudinal axis extending therethrough, a second opening 
dimensioned to receive a locking fastener and having a second longitudinal axis extending 
therethrough transverse to the first longitudinal axis, and a third opening dimensioned to slidably 
receive an elongated connector to mount a bone fastener, the third opening having a third 
longitudinal axis extending therethrough transverse to the first longitudinal axis and the second 
longitudinal axis; and 3) a spinal rod coupler assembly comprising a coupler having a first 
opening to receive a spinal rod, a connecting member extending from the coupler, and a bone 
fastener positioned within the connecting member wherein movement of the connecting member 
with respect to the coupler adjusts the position of the bone fastener; as recited in new claims 17, 
36, and 40, respectively, are patentable over the prior art. The additional elements recited in issued 
patent claims 1, 8 and 16 unnecessarily limit the claims. 

8) Claims 1 and 8 require inter alia an eyebolt having a shank portion, the 
periphery of the first pair of openings of the coupler member spaced longitudinally from the 
periphery of the second pair of openings, and an insert that fits within the bore and has an outer 
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surface that generally conforms to the shape of the bore and has opposed, arc-shaped end portions 
with recesses for engaging the spinal rod and the eyebolt shank portion. Claim 16 requires inter 
alia an eyebolt member having a shank portion and the periphery of the first opening in the coupler 
member being spaced longitudinally from the periphery of the second opening. At least these 
elements are believed not necessary for patentability and are not present in the new independent 
claims of this reissue application. 

9) Furthermore, new independent claim 47 differs from original claim 16 in 
that it omits the following recitations: the first and second lines being generally perpendicular to 
each other and spaced apart so that the periphery of the first opening is spaced longitudinally from 
the periphery of the second opening; and means for tightening the assembly of the rod and eyebolt 
n in a selected position within the coupler member. I contend that these omitted recitations are not 
JJ necessary for patentability and broader claim 47 is patentable over the prior art. 
J 10) New claims 17-47 are of varying and broader scope commensurate with the 

'i invention disclosed in the specification. These claims are fully supported by the original disclosure 
* of the patent 

11) I believe that new claims 17-47 overcome the defects in the original patent 
^ by claiming that which I had a right to claim in the original patent. All four new independent 
0 claims, i.e., claims 17, 36, 40 and 47, differ from the original independent patent claims 1, 8 and 

16 by omitting the excess recitations contained therein. 

12) I state that the errors in Letters Patent No. 5,474,551, Le., the errors being 
corrected in this reissue application, arose without any deceptive intention on my part; 

13) I hereby acknowledge the duty to disclose information which is material to 
the patentability and examination of this application in accordance with 37 C.F.R. §1.56; 
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POWF.R OF ATTORNEY 



I hereby appoint Hie following attorneys to prosecute this application and transact all 
business in the Patent and Trademark Office connected therewith: 



JOHN C. ANDRES Reg. No. 30,931; NEIL D. GERSHON Reg. No. 32,225; 
BASAM E. NABULSI Reg. No. 31,645; MARK FARBER Reg. No. 34,159; 
NEIL Y. GILBERT Reg. No. 35,156; and CAROLYN H. BLANKENSHIP Reg. 
No. 35,449, all of United States Surgical Corporation, 150 Glover Avenue, 
Norwalk, Connecticut 06856. 



I hereby declare that all statements made herein of my own knowledge are true and 



all statements made on information and belief are believed to be true; and further, that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 
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or credit any overpayment to Deposit Account No. 21-0550. 
TWO DUPLICATE COPIES OF THIS SHEET ARE ENCLOSED . 



Respectfully submitted, 




Neil D. Gershon 
Reg. No. 32,225 
Attorney for Applicant 



United States Surgical Corp. 
150 Glover Avenue 
Norwalk, Connecticut 06856 
(203) 845-1480 



Docket No. 1968 REISSUE 
IN THE UNITED STATES PA TENT AND TRADEMARK OFFICE 



In re Application of: Charles A. Finn, et al 



REISSUE of 
Patent No.: 



5,474,551 



Date of Issue: 



December 12, 1995 



Filed: 



December 11, 1997 



Group: 



3309 



Serial No.: 



To Be Assigned 



Examiner: 



Unknown 



For: 



UNIVERSAL COUPLER FOR SPINAL FIXATION 



CERTIFICATE OF EXPRESS MAILING 



"Express Mail" Mailing Label No.: IB701309169 US 
Date of Deposit: December 11, 1997 

I hereby certify that the following: 

[x] This Certificate of Express Mailing 

[x] Reissue Patent Application Transmittal letter 

[x] A patent including 16 pages of abstract, specification, 

original claims and new claims 

[x] 6 sheets of drawings 

[x] Two (2) Reissue Oath/Declaration [x] executed [ ] unexecuted 

[x] Offer to Surrender by Inventor 

[x] Offer to Surrender by Assignee 

[x] Two (2) Assignments 

[x] Two (2) Assignment Recordation Sheets 

[x] Written Consent of all Assignees 

[x] Written Consent of Inventors 

[x] Three (3) Certificate under 37 C.F.R. §3.73(b) 

[x] Reissue Filing Fee Transmittal 

[x] Return postcard 



are being deposited with the United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 CFR Section 1.10 on the Date of Deposit indicated above in an 
envelope addressed to the Asst Commissioner for Patents, Box: Patent Application, 
Washington, D.C. 20231. 




UNITED STATES SURGICAL CORPORATION 
150 Glover Avenue 
Norwalk, CT 06856 
(203) 845-4603 



DOCKET: 1968 REISSUE 

m THE ITNTTRP STATICS PATENT AW> THAlMTTHARic OFFTCK 



Applicant®: Charles A. Finn, etal Patent No.: 5,474,551 

Date of Issue; December 12, 1995 Group: 3309 

For: UNIVERSAL COUPLER FOR SPINAL FIXATION 

Hon. CommissioQer of Patents 

2nd Trademarks 
Washington, D.C 20231 
Attention: Supervisory BrimaiyBtamincr 

CONSENT OF INVENTOR TO FILE A REISSUE 
APPLICATION FOR THE ABO VE.NOTFJ) PATENT 

Sin 

Charles A. Finn, co-inventor and co-owner of the above-identified patent hereby consents 
to the filing of the reissue application filed herewith. 




" l * Signature 

Type or print name 
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DOCKET: 1968 REISSUE 



TN THE UNITED STATES P ATENT AND TRADEMARK OFFICE 



Applicants): Charles A. Finn, et al 



Patent No.: 5,474,551 



Date of Issue: December 12, 1995 



Group: 



3309 



For: 



UNIVERSAL COUPLER FOR SPINAL FIXATION 



Hon. Commissioner of Patents 



and Trademarks 
Washington, D.C 20231 
Attention: Supervisory Primary Examiner 



CONSENT OF ASSIGNEE TO FILE A REISSUE 
APPLICATION FOR THE AROVE-NOTED PATENT 



Sir: 



Surgical Dynamics, Lie, co-owner by assignment of the above-identified patent in the 
assignment filed concurrentiy herewith in the U.S. Patent and Trademark Office hereby consents to 
the filing of the reissue application filed herewith. 

ASSTCNEE CER TIFICATION 

In accordance with 37 C.F.R. §3.73, the assignee hereby certifies that the evidentiary 
documents with respect to its ownership have been reviewed and that, to the best of the assignee's 
knowledge and belief, title is in the assignee seeking to take this action. 



Dated: December 10, 1997 




Signature Thomas—^. Bremer 



Vice President 



Type or print name and title of person authorized 
to sign on behalf of assignee 



Docket No. 1968 REISSUE 



Applicant (s) 

Serial No: 

Filed: 

For: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Charles A. Finn, et al Reissue of 

Patent No. 5,474,551 

To Be Assigned Examiner: Unknown 

December j_L, 1997 Group Art Unit: 3309 

UNIVERSAL COUPLER FOR SPINAL FIXATION 



Asst. Commissioner for Patents 
Washington, D.C. 20231 



CERTIFICATE UNDER 37 C.F.R. S 3.73(b) 



Surgical Dynamics, Inc., acting herein by Thomas R. Bremer, its Vice 
President, certifies that it is the assignee of the right, title and interest 
in the patent application identified above by virtue of: 

A. [ ] An assignment from the inventor(s) of the patent application 

identified above. The assignment was recorded in the Patent and 
Trademark Office at Reel , Frames . 

B. [x] A chain of title from the inventor(s) of the patent application 

identified above to the current assignee as shown below: 



1. Scott Sherman to Smith & Nephew Richards, Inc. by document 
recorded at Reel 7650 , Frame 0074 . 

2 . Smith & Nephew, Inc. to United States Surgical Corporation 
by original executed Assignment enclosed herewith. 

3. United States Sur gical Corporation to Surgical Dynamics, 
Inc. by original executed Assignment enclosed herewith. 



[ ] Additional documents in the chain of title are listed on a 
supplemental sheet. 



The undersigned has reviewed all the documents in the chain of title in 
the patent application identified above and, to the best of the undersigned's 
knowledge and belief, title is in the assignee identified above. 

The undersigned is empowered to act on behalf of the assignee. 



I hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to 
be true; and further, that these statements are made with the knowledge that 
willful false statements, and the like so made, are punishable by fine or 
imprisonment, or both, under Section 1001, Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



SURGICAL DYNAMICS , INC. 



Date: 



December 10, 1997 




Thomas R. Breia 
Vice President 



Docket No. 1968 REISSUE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant (s) : Charles A. Finn, et al 

Patent No: 5,474,551 Examiner: Unknown 

Issued: December 12, 1995 Group Art Unit: 3309 

For: UNIVERSAL COUPLER FOR SPINAL FIXATION 



Asst. Commissioner for Patents 
Washington, D.C- 20231 



CERTIFICA TE UNDER M C.F.R. S 3.73(b) 

Smith Sc Nephew, Inc., acting herein by the undersigned, certifies that 
it is the assignee of the right, title and interest in the patent application 
identified above by virtue of: 

A. [ ] An assignment from the inventor (s) of the patent application 

identified above. The assignment was recorded in the Patent and 
Trademark Office at Reel , Frames . 

B. [x] A chain of title from the inventor (s) of the patent application 

identified above to the current assignee as shown below: 

1. Scott Sherman to Sm ith & Nephew Richards, Inc. by document 
recorded at Reel 7650 . Frame 0074. 

2. Smith & Nephew, Ire, to Uni ted States Surgical Corporation 
by original executed Assignment enclosed herewith. 



[ ] Additional documents in the chain of title are listed on a 
supplemental sheet . 

The undersigned has reviewed all the documents in the chain of title in 
the patent application identified above and, to the best of the undersigned's 
knowledge and belief, title is in the assignee identified above. 



The undersigned is empowered to act on behalf of the assignee. 



I hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to 
be true; and further, that these statements are made with the knowledge that 
willful false statements, and the like so made, are punishable by fine or 
imprisonment, or both, under Section 1001, Title 18 of the United States Code, 
and that such willful false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



SMITH & NEPHEW, INC. 



Signature : 
Name 
Title: 




Assistant Secrettiy 



